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DETAILED ACTION 
Examiner's Amendment 

1 . An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 

1 .3 12. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview with 
Rachael Leventhal on February 14, 2006. The application has been amended as follows: 

SEE EXAMINER'S AMENDMENT AT ATTACHMENT (amending claims 19, 28, and 

29). 

Allowable Subject Matter 

2. Claims 6-8, 1 1, 12, 19, 28-30, 33, and 34 are allowed. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Aaron Piggush whose telephone number is 571-272-5978. The 
examiner can normally be reached on Monday-Friday 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Karl Easthom can be reached on 571-272-1989. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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13-18. (Canceled) 



19. (Currently Amended) A charging method .tor a battery, comprising the steps 

first performing a first constant current charging by supplying a first 
constant current to the battery when a battery voltage of the battery is smaller 
than a first pre-set voltage; 

second performing a second constant current charging by supplying a 
second constant current greater than the first constant current to the battery 
when the battery voltage of the battery is greater than the first pre-set voltage: 
and 

operating a pulse charging of the battery when the battery voltage of the 
battery increases to be equal to or greater than a second pre-set voltag e greater 
than the first pre-set voltage by alternately carrying out, at intervals of a 
predetermined time period, a constant current charging in which the second 
constant current is supplied to the battery and a pausing in which the supply of 
the constant current charging is stopped, 

wherein the operating step comprises controlling a charg in g current to the 
battery such that a charging voltage of the battery becomes substantially equal to 
a third constant voltage during the constant cuiTent charging of the pulse 
charging and such that the charging voltage of the battery becomes substantially 
equal to a first constant voltage smaller than the third constant voltage during 
the pausing_of _the_j)_uls_e_charg in g, and 
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The charging method ao defined in Claim 16, wherein the charging 
current to the battery is controlled such that the; charging voltage of the battery 
becomes substantially equal to the first constant voltage when the battery 
voltage of the battery is smaller than the first pre-set voltage during the first 
constant current charging and such that the charging voltage of the battery 
becomes substantially equal to a second constant voltage smaller than the third 
constant voltage and greater than the first constant voltage during the first 
constant current charging. 



20-27. (Canceled) 



28. (Currently Amended) A battery charging a pparatus which charges a 
battery, comprising: 

a volta ge detecting circuit arranged and configured to detect a battery 
voltage of said battery and for outputting a si gnal in response to a detected 
battery voltage: 

a current detecting circuit arranged and configured to detect a charging 
current supplied to said battery and for outputting a signal in response to a 
detected charging current; 

a charging circui t arranged and configured to control said charging 

current such that said detected battery voltage increases to become substantially 

equal to a first pre-set voltage in response to an input control signal and also 

i 
i 
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current becomes substantially equal to a 



constant current predetermined in response to the input control signal: and 



a charge control circuit that instructs said charging circuit by the input 
control signal to set said first pre -set voltage and said constant current in 



response to said signal from said voltage detecting circuit 



wherein the charge control circuit is arranged and_configured to instruct 
the charging circuit to perform constant current charg in g to flow a first constant 



current to the battery and subsequently to flow a second constant current greater 



than the first constant current to 



the battery when the detected battery voltage of 



thg faattery is smaller than a second pre-set voltage, and to instruct the charging 



circuit to perform pulse charging in which flowing current to said battery and 
pausing current flow to said battery are alternately performed at intervals of a 



pre-determined time period^ 



wherein the charge control circuit instructs the charging circuit to control 



the charging current flowing to the battery such that a charging voltage app lied 



across said battery becomes substantially equal to a third constant voltag e 



during the constant current charging during the; pulse charging and also such 



that the charging voltage becomes substantially equal to a first constant voltage 



smaller than the third constant voltage during the pausing in the pulse charging. 



and 



The battery oharging - apparatus as defined in Cloim 25, wherein the 
charge control circuit instructs the charging circuit to control the charging 
current flowing through the battery such that the charging voltage becomes 
substantially equal to the first comstant voltage when the battery voltage is 
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smaller than the first pre-set voltage which is smaller than the second pre-set 
voltage and also such that the charging voltage becomes substantially equal to 
the second constant voltage which is less than the third constant voltage and 
greater than the first constant voltage, during the constant current charging 
before the pulse charging is executed. 



29. (Currently Amended) A battery charging apparatus which pharges a 
battery, comprising: 

a voltage detecting circuit: arranged and configured ta_de.te.ct a battery 
voltage of said battery and for outputting a signal in resp_onse_to_a_detected 
battery voltage? 

a current detecting circuit; arranged and configured to detect a charg in g 
current supplied to said battery and for outputting a signal inresponse to a 
detected charging current; 

a charging circuit arranged and configured to control said charging 
current such that said detected battery voltage increases to become substantially 
equal to a first pre-set voltage in (response to_an input control signal and also 
such that said detected charging Icurrent becomes substantially equal to a 
constant current predetermined jnresponse to the input control signal; 



a_charge..CQntrol circuit that instructs said charging circuit by the input 

I 

control signal to set said first pre-set voltage and said constant current in 

j 

response to said signal from said voltage detecting circuit; 
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Tho battery charging apparatus as defined in Claim 27, wherein the charging 



circuit further comprises: 

a constant voltage generating circuit that generates said first, and third 
constant voltages; 

a voltage switching circuit • hat selects and outputs one of the first and 
third constant voltages output from the constant voltage generating circuit in 
accordance with the control signal s from the charge control circuit; 

outputs a current to the battery in response to a 
1 itransistor; and 



a control transistor that 
control signal input to the contn 



a control circuit that contrpls 
voltage represented by a signal 
becomes substantially equal to a 
voltage switching circuit and thalt 
output from the current detectin; 
constant current represented by a 
arranged and configured to su; 



wherein the charge control 



than the first constant current to 



the control transistor such that the battery 
oultput from the voltage detecting circuit 
voltage represented by a signal output from the 
the charging current represented by a signal 
circuit becomes substantially equal to a 
signal output from a signal switching circuit 
pply signals to said control drcuit[[.]k 



circuit is arranged and configured to instruct 



the charg in g circuit to perform constant current charging to, flow a first constant 
current to the battery and subsequently to flow a second constant current greater 



the battery when the detected battery voltage of 



the battery is smaller than a second pre-set voltage, and to instruct the charging 



circuit to perform pulse charging, in which flowing current to said battery and 



pausing_current_flowLto said battery are alterna tely_ performed at intervals of a 



pre-determined time period. 
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wherein the charge control circuit instructs the charging circ uit to control 



the charging current flowing to the battery such that a cha rging voltage applied 



across said battery becoir ^ ciihc^ntially pqiial to a third constant voltage 



during the constant current chargin g during the pulse charging and also such 



that the charging voltage becomes' substantially equal to a first constan t voltage 
smaller than the third constant Voltage during the pausing in the pulse charging, 
and 

wherein the charge control circuit instru cts the charging circuit to control 

i ! 

the charging current flowing through the battery such that the, charging vo ltage 
becomes substantially equal to the third const ant voltage during the constant 
current charging before the pulsfe charging is executed. 
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